ABSTRACT DESCRIPI
improve the sp eters of this laser, the results of a study of the performance. double track separation in a drift chamber of jet design are sma design and a measurement of the saturation effects in laser beam, ve this chamber as a function of total gain. An undera large power standing of the saturation effects is important for It belongs to drift chambers with multiple hit capability. The laser for precise be technique reported here represents a major improvement tinuous long t in the simplicity of investigation of the double track
The laser separation and saturation effects. Table 1 Beam divergence: The wires were arranged so that the vertical edge of the beam was aligned with a drift direction. The chamber was connected to an amplifier with a -10 ns rise-time and -50 ns fall-time. The typical experimental setup can be seen in Fig. 1. Figures 6 through 8 show typical pulse height distributions in the chamber, the diode and their correlations. To create double tracks in the chamber, we reflected the beam through an orthogonal system of two mirrors. The mirror system was mounted on a precision table allowing transverse and rotational motion. Figure 9 shows a typical single track as measured on several wires in the chamber. The pictures are multiple exposures of typically 40 shots. The chamber operated at a total gain of -2 x 105 and the ionization created by the laser was typically 3 times that of a minimum ionizing particle. Figure 10 better with two filters, one would obtain a reasonable tail cancellation with only one zero-pole filter. It can be seen that it is possible to separate two tracks down to 2-3 mm if the waveform is digitized every -10 ns. This would be improved in a chamber with smaller wire spacing. In the case of real particles, clustering effects will tend to confuse some small fraction of hits. Figure 13 represents the concept of the measurement of saturation effects. The tracks are separated by 10 mm and we used the zero-pole filters to clearly determine the amplitude of the second pulse. By rotating the system of two mirrors, we find a position where the second pulse is at a minimum in amplitude. At that point, we fix the rotating table and proceed to vary the gain in the chamber. At lower gains, one retains PULSE HEIGHT IN DIODE (ADC channel) Fig. 8 . Correlation of pulse height between the chamber and diode. The same as in Fig. 11 the full amplitude of the second pulse. Figure 14 shows the results of the saturation measurement. Two different sets of points were obtained by either lowering the gain through the sense wire or guard wire voltages.
Either of these two conditions will alter the collecting characteristics of the chamber. Nevertheless, in both cases one gets the same result. To minimize the spot size, the two mirrors were located at the focus plane of an f = 100 cm quartz lens and wire #4 was 24.5 cm from the focus. The results were insensitive to lens position. As can be seen in Fig. 3 , the vertical distribution doesn't change near the focus of the f = 100 cm lens. Similar results were obtained when the wire plane was between the two tracks, i.e., the two avalanches came from opposite directions toward the wire. However, the onset of the saturation came at a voltage -100 volts higher.
FINAL COMMENTS
Our experience with this type of laser indicates that it can be made reliable. However, because of using a spark gap, periodic downtimes are to be expected. For this reason, we believe, this is not the type of laser to use for long-term monitoring of large experiments.
The rf shield should be properly designed right from the beginning, employing proper rf gaskets, feedthroughs, etc. In our case, we built a high voltage pulser right in the laser box, and used three Faraday cages around the laser. Even then some additional shielding was needed at the detector end.
We are presently using the laser to investigate properties of a high pressure drift chamber. With the f = 50 cm lens and a small prototype of a micro-jet chamber with 1 mm wire spacing,5 we succeeded in measuring tracks as close as 1 mm from the sense wires. Preliminary results indicate resolution $25 im. The stability of an edge of the laser has been measured by fitting a straight line to three wires and the error in intercept is consistent with -25 um resolution.
